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(54) CONTROLLER FOR HYBRID AUTOMOBILE 

(57)Abstract: 

PURPOSE: To ensure sufficient braking power by 
releasing an accelerator using a small unit. 
CONSTITUTION: A generator 2 being driven through 
an internal combustion engine 3 is provided with a 
generator invertor 10 so that the internal combustion 
engine 3 can be rotary driven forcibly through the 
generator 2. When a current generated during 
regenerative operation of a motor 4 is not absorbed 
by a battery 1 , the generator invertor 10 conducts the 
generator 2 to operate as a motor thus driving the 
internal combustion engine 3. A power supply 
capacitor 1A is shared between the generator invertor 
10 and a running invertor 20. When the internal 
combustion engine 3 is throttled down to drive the 
generator 2 while cutting the fuel, energy can be consumed continuously and regenerative 
operation of the motor 2 can be carried out at anytime. Consequently, brake performance 
of a vehicle can be ensured. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The control device of the hybrid car characterized by to share the power-source capacitor 
of said inverter for transit, and the power-source capacitor of said inverter for generators in the 
control device of the series type hybrid car which has the inverter for transit which is equipped with 
the generator driven with an internal combustion engine, the inverter for generators which controls 
this generator, and the dc-battery which charges the output of said generator, and drives the motor 
for a transit drive for the power of this dc-battery according to the actuation condition of an 
accelerator. 

[Claim 2] Said inverter for generators is the control unit of the hybrid car according to claim 1 
characterized by providing the control means which energizes said generator with said inverter for 
generators, is made to carry out a rotation drive, and carries out the rotation drive of said internal 
combustion engine by rotation of this generator at the time of regenerative braking of said motor 
when the capacity of said dc-battery is more than the specified quantity while controlling it possible 
[ a rotation drive ], using said generator as the motor for an internal combustion engine drive. 
[Claim 3] The control device of the hybrid car carry out having the control means which energizes 
said generator with said inverter for transit, make carry out a rotation drive at the time of said 
internal combustion engine's starting in the control device of the series type hybrid car which has the 
inverter for transit which drives the motor for a transit drive according to the actuation condition of 
an accelerator for the power of the generator which drives with an internal combustion engine, the 
dc-battery which charges the output of this generator, and this dc-battery, and carries out the rotation 
drive of said internal combustion engine by rotation of this generator as the description. 
[Claim 4] Said control means is the control unit of the hybrid car according to claim 3 characterized 
by having the change means which carries out connection change control of said inverter for transit 
and rectifier circuit of said generator. 

[Claim 5] The generator driven with an internal combustion engine, and the inverter for generators 
which uses this generator as the motor for an internal combustion engine drive, and controls it 
possible [ a rotation drive ], It has the dc-battery which charges the output of said generator, and the 
inverter for transit which drives the motor for a transit drive for the power of this dc-battery 
according to the actuation condition of an accelerator. At the time of said regenerative braking of 
said motor, when the capacity of said dc-battery is more than the specified quantity In the control 
unit of the hybrid car equipped with the control means which energizes said generator with said 
inverter for generators, is made to carry out a rotation drive, and carries out the rotation drive of said 
internal combustion engine by rotation of this generator When said control means is equipped with a 
halt control detection means to detect halt control of said internal combustion engine, and a current 
detection means to detect the current which flows in the coil of said generator and said internal 
combustion engine is halt control, The control unit of the hybrid car characterized by performing 
pressure-up regenerative-braking control of said generator by said inverter for generators based on 
the detection current of said current detection means. 

[Claim 6] The generator driven with an internal combustion engine, and the inverter for generators 
which uses this generator as the motor for an internal combustion engine drive, and controls it 
possible [ a rotation drive ], It has the dc-battery which charges the output of said generator, and the 
inverter for transit which drives the motor for a transit drive for the power of this dc-battery 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipd... 8/27/2007 



JP,08-079914,A [CLAIMS] 



Page 2 of 2 



according to the actuation condition of an accelerator. At the time of said regenerative braking of 
said motor, when the capacity of said dc-battery is more than the specified quantity In the control 
unit of the hybrid car equipped with the control means which energizes said generator with said 
inverter for generators, is made to carry out a rotation drive, and carries out the rotation drive of said 
internal combustion engine by rotation of this generator When said control means is equipped with a 
halt control detection means to detect halt control of said internal combustion engine, and a current 
detection means to detect the current which flows in the coil of said generator and said internal 
combustion engine is halt control, The control unit of the hybrid car characterized by performing 
plugging control of said generator by said inverter for generators based on the detection current of 
said current detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is equipped with the generator and dc-battery which are 
driven with an internal combustion engine as a mounted power source, and relates to the control unit 
of the series-type hybrid car which drives the motor for a transit drive according to the actuation 
condition of an accelerator. 
[0002] 

[Description of the Prior Art] Although there is an electric vehicle as a cure against exhaust gas of an 
internal combustion engine automobile, the energy density of a dc-battery is small and the distance 
of an electric vehicle by 1 charge which can be run is short. For this reason, increase of mileage is 
desired further and the series-type hybrid car which carried the generator as a mounted power source 
and the internal combustion engine for driving a generator in the electric vehicle further as what is 
replaced with an electric vehicle is indicated by JP,62-64201,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although the cure against exhaust gas is easy 
for a series-type hybrid car compared with only an internal combustion engine's automobile, since it 
must carry both a dc-battery and an internal combustion engine in an engine room, it needs to carry a 
small dc-battery compared with an electric vehicle. Moreover, in order to secure a big capacity 
which can fully drive the motor for transit on the time of acceleration, or a climb way, it is necessary 
to set up the charge condition of a dc-battery highly enough. If regenerative braking of the motor for 
transit is performed when running as a result, for example, a long downward slope, charge of the dc- 
battery by the current produced by regenerative braking will progress, and a dc-battery will reach a 
full charge condition easily. For this reason, since charge to a dc-battery cannot be performed and a 
current value becomes small even if it performs regeneration actuation of the motor for transit after 
the dc-battery reached the full charge condition, damping force of the motor for transit cannot 
decline and braking sufficient as a car cannot be secured. 

[0004] It is impossible to secure the insulation to the high voltage of a resistor and to establish 
sufficiently big space in coincidence for heat dissipation of a resistor, although it is possible to pass 
to a resistor the current which prepares a resistor and is revived with the motor for transit like JP,62- 
64201 ,A for such regenerative braking in the engine room where magnitude was restricted. 
Moreover, although there are some which secure the damping force of a motor by passing a 
regeneration current to a generator with an inverter, and carrying out the rotation drive of the internal 
combustion engine like JP,4-322105,A at the time of regenerative braking of the motor for transit 
when the capacity of a dc-battery is large While forming the inverter for driving the inverter and 
generator for driving a motor, since weight and the big power-source capacitor of the physique are 
required, there is a problem that a control circuit is enlarged, for stability of each inverter of 
operation. 

[0005] This invention aims at offering the control unit of the small hybrid car with which the 
damping force which can fully respond to a long downward slope etc. was secured, and the control 
circuit network was simplified in the series-type hybrid car equipped with the generator driven with 
an internal combustion engine, and the dc-battery. 
[0006] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 8/27/2007 



JP,08-079914,A [DETAILED DESCRIPTION] 



Page 2 of 8 



[Means for Solving the Problem] This invention is equipped with the generator driven with an 
internal combustion engine, the inverter for generators which controls this generator, and the dc- 
battery which charges the output of said generator, and makes it technical means to have shared the 
power-source capacitor of said inverter for transit, and the power-source capacitor of said inverter 
for generators in claim 1 in the control device of the series type hybrid car which has the inverter for 
transit which drives the motor for a transit drive for the power of this dc-battery according to the 
actuation condition of an accelerator. In claim 1, claim 2 makes it technical means to provide the 
control means which energizes said generator with said inverter for generators, is made to carry out a 
rotation drive, and carries out the rotation drive of said internal combustion engine by rotation of this 
generator at the time of regenerative braking of said motor when the capacity of said dc-battery is 
more than the specified quantity while it controls said generator possible [ a rotation drive ], using 
said inverter for generators as the motor for an internal combustion engine drive. 
[0007] The generator which drives claim 3 with an internal combustion engine, and the dc-battery 
which charges the output of this generator, In the control unit of the series type hybrid car which has 
the inverter for transit which drives the motor for a transit drive for the power of this dc-battery 
according to the actuation condition of an accelerator Let it be technical means to have the control 
means which energizes said generator with said inverter for transit, is made to carry out a rotation 
drive at the time of said internal combustion engine's starting, and carries out the rotation drive of 
said internal combustion engine by rotation of this generator. Let it be technical means for claim 4 to 
have a change means by which said control means carries out connection change control of said 
inverter for transit and rectifier circuit of said generator, in claim 3. 

[0008] The inverter for generators which claim 5 uses as the motor for an internal combustion engine 
drive the generator driven with an internal combustion engine, and this generator, and is controlled 
possible [ a rotation drive ], It has the dc-battery which charges the output of said generator, and the 
inverter for transit which drives the motor for a transit drive for the power of this dc-battery 
according to the actuation condition of an accelerator. At the time of said regenerative braking of 
said motor, when the capacity of said dc-battery is more than the specified quantity In the control 
unit of the hybrid car equipped with the control means which energizes said generator with said 
inverter for generators, is made to carry out a rotation drive, and carries out the rotation drive of said 
internal combustion engine by rotation of this generator When said control means is equipped with a 
halt control detection means to detect halt control of said internal combustion engine, and a current 
detection means to detect the current which flows in the coil of said generator and said internal 
combustion engine is halt control, Let it be technical means to perform pressure-up regenerative- 
braking control of said generator by said inverter for generators based on the detection current of 
said current detection means. 

[0009] The inverter for generators which claim 6 uses as the motor for an internal combustion engine 
drive the generator driven with an internal combustion engine, and this generator, and is controlled 
possible [ a rotation drive ], It has the dc-battery which charges the output of said generator, and the 
inverter for transit which drives the motor for a transit drive for the power of this dc-battery 
according to the actuation condition of an accelerator. Said inverter for generators While controlling 
said generator, when the capacity of said dc-battery is more than the specified quantity, at the time of 
said regenerative braking of said motor In the control unit of the hybrid car equipped with the control 
means which energizes said generator with said inverter for generators, is made to carry out a 
rotation drive, and carries out the rotation drive of said internal combustion engine by rotation of this 
generator When said control means is equipped with a halt control detection means to detect halt 
control of said internal combustion engine, and a current detection means to detect the current which 
flows in the coil of said generator and said internal combustion engine is halt control, Let it be 
technical means to perform plugging control of said generator by said inverter for generators based 
on the detection current of said current detection means. 
[0010] 

[Function] If a generator drives with an internal combustion engine in claim 1, the output of a 
generator will be controlled with the inverter for generators by this invention, a dc-battery is 
charged, according to the actuation condition of an accelerator, with the inverter for transit, the 
power of a dc-battery is supplied to the motor for a transit drive, and a motor drives it. When the 
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power-source capacitor of the inverter for transit and the power-source capacitor of the inverter for 
generators are shared and the output of a generator is charged by the dc-battery, by the power-source 
capacitor, smooth is carried out and a current is supplied to the inverter for transit through the same 
power-source capacitor. In claim 2, since a transit drive will be stopped by the motor and a motor 
will be rotated by the driving wheel if an accelerator is made to desert when under transit (for 
example, a long downward slope) is encountered, as for a motor, regenerative braking is performed. 
If a regeneration current arises from a motor at this time, a dc-battery charges and the capacity of a 
dc-battery becomes more than the specified quantity, in order to carry out a rotation drive, 
energization to the inverter for generators will be performed by using a generator as the motor for an 
internal combustion engine drive. Since the internal combustion engine is connected with the 
generator, an internal combustion engine becomes the rotation load of a generator. The regeneration 
current of a motor is consumed in order to energize to a generator for a rotation drive of an internal 
combustion engine. Therefore, big damping force can be generated to a motor. Consequently, a 
regeneration current is consumed and the regenerative brake in a transit ring can be realized also in 
the time of a dc-battery full charge. 

[001 1] In claim 3, at the time of an internal combustion engine's starting, a generator energizes with 
the inverter for transit for driving the motor for a transit drive, and an internal combustion engine 
starts with the rotation driving force. Since current capacity big in order to energize a motor is set up, 
the inverter for transit can pass a sufficiently big current like [ at the time of an internal combustion 
engine's starting ], also when a big starting torque is required. Therefore, even if it does not form a 
starter, an internal combustion engine can be started. After an internal combustion engine's starting, a 
generator operates on an internal combustion engine's turning effort, power is outputted, and the 
output of a generator is charged by the dc-battery. Moreover, if an accelerator is operated, according 
to the actuation condition of an accelerator, the inverter for transit will drive the motor for a transit 
drive. 

[0012] In claim 4, it replaces with a rectifier circuit at the time of an internal combustion engine's 
starting, the inverter for transit is connected to a generator, and after starting connects a rectifier 
circuit to a generator. Since current capacity big in order to energize a motor is set up, the inverter 
for transit can pass a sufficiently big current like [ at the time of an internal combustion engine's 
starting ], also when a big starting torque is required. 

[0013] In claim 5, if halt control of an internal combustion engine is detected by the halt control 
detection means when transit is finished and an internal combustion engine is suspended, based on 
the detection current of a current detection means to detect the current which flows in the coil of a 
generator, pressure-up regenerative-braking control of a generator will be performed. For this reason, 
in response to the damping force of a generator, as for the internal combustion engine which a 
generator generates damping force according to the short-circuit current by its back EMF, and is 
continuing rotation by moment of inertia, that rotational frequency falls promptly. 
[0014] In claim 6, if halt control of an internal combustion engine is detected by the halt control 
detection means when transit is finished and an internal combustion engine is suspended, plugging 
control of a generator will be performed based on the detection current of a current detection means 
to detect the current which flows in the coil of a generator, for this reason, the counter torque which 
a generator generates by energization of the inverter for generators ~ 4 — in response to the damping 
force of a generator, as for the internal combustion engine which generates big damping force and is 
continuing rotation by moment of inertia, that rotational frequency falls promptly. 
[0015] 

[Effect of the Invention] In claim 1 , since the power-source capacitor of the inverter for transit and 
the power-source capacitor of the inverter for generators are shared, this invention can omit weight 
and the big power-source capacitor of the physique. Therefore, miniaturization of a control unit and 
lightweight-ization can be attained and it can consider as cheap equipment. Even if a dc-battery will 
be in a full charge condition, the regeneration current produced with a motor can be made to 
discharge by energization by the inverter for generators in claim 2, when a long downward slope is 
encountered. Consequently, since it can carry out by continuing regenerative braking with a motor, 
the damping force of an automobile is securable with small equipment. In this case, since stop ability 
can be adjusted according to the control state of each inverter, it is easy to acquire smooth damping 
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force. 

[0016] In claims 3 and 4, at the time of starting of the internal combustion engine which needs big 
starting torque, since the inverter for transit which has the big current capacity for a transit drive can 
be used for energization of a generator, even if it does not form a starter, an internal combustion 
engine can be started. Therefore, cheap and small a thing and ****** can do equipment. In claims 5 
and 6, the rotational frequency falls promptly in response to the damping force according [ an 
internal combustion engine ] to a generator at the time of a halt of an internal combustion engine. For 
this reason, there is no need for other damping devices for stopping rotation of an internal 
combustion engine, and equipment is not enlarged. 
[0017] 

[Example] Next, a series-type [ showing the 1 st example of this invention in drawing 1 ] hybrid car 
is explained. In the hybrid car shown in drawin g 1 , the dc-battery with which 1 was prepared as one 
of the mounted power sources, and 2 are three-phase-alternating-current-type generators, and are 
equipped with the rotation sensor (with no illustration) which detects the rotation location of Rota by 
a hall device etc. in order to use it also as a motor. 3 is an internal combustion engine for driving a 
generator 2. Moreover, as for the motor for transit in 4, and 5, a reducer and 6 are driving wheels. 
The Y connection of the stator coil of a generator 2 is carried out, for example, and the output line is 
connected with the inverter 10 for generators. The inverter 10 for generators consists of six diodes 
Dl formed corresponding to each coil of the three phase circuit of a generator 2, and six transistors 
Tl for switching, and is connected with the dc-battery 1. 

[0018] When a generator 2 drives the inverter 10 for generators with an internal combustion engine 
3, While diode Dl rectifies back EMF of a generator 2, outputs direct current power and supplies the 
output current to a dc-battery 1 and the inverter 20 for transit mentioned later In driving an internal 
combustion engine 3 at the time of an internal combustion engine's 3 starting, or braking moderation 
of a car, a transistor Tl performs predetermined switching operation by the control circuit 30, 
operates a generator 2 as a motor, and carries out the rotation drive of the generator 2. The inverter 
20 for transit which becomes the output side of the inverter 10 for generators from the inverter 10 for 
generators, six diodes D2 of the same configuration, and six transistors T2 is formed in juxtaposition. 
The inverter 20 for transit performs regeneration actuation at the time of moderation of a car while 
performing switching operation, since the motor 4 formed in transit of a car is driven. 
[0019] The above inverter 10 for generators and inverter 20 for transit are controlled by the control 
unit 30. A control unit 30 performs starting control of the internal combustion engine 3 with a 
generator 2, transit control by the motor 4, braking control at the time of car moderation, charge 
control, etc. If starting is directed by key switch (with no illustration) actuation at the time of an 
internal combustion engine's 3 starting, starting control of an internal combustion engine 3 operates 
the inverter 1 0 for generators, will supply a current to a generator 2 from a dc-battery 1 , will operate 
a generator 2 as a motor, and will start by driving an internal combustion engine 3. 
[0020] Transit control controls the inverter 20 for transit according to the amount of treading in of an 
accelerator 7, and rotates a motor 4, and it is made it to run at the rate of arbitration. In this case, 
according to the signal of the rotation sensor (with no illustration) which detects the rotation location 
of Rota, switching operation is carried out to a motor 4, and the speed is controlled in a motor 4. In 
this speed control, the amount of treading in of an accelerator 7 becomes large at the time of the 
climb way of an accelerator 7, or acceleration. When the current to a motor 4 becomes large and the 
capacity of a dc-battery 1 falls from the specified quantity In order to raise an internal combustion 
engine's 3 output and to compensate the lack of capacity of a dc-battery 1 The throttle control unit 8 
is controlled, an inhalation air content is increased, an internal combustion engine's 3 rotational 
frequency is raised, the field current of a generator 2 is increased to coincidence, the output of a 
generator 2 is enlarged [ throttle opening is enlarged, ], and a dc-battery 1 is charged. In addition, it 
can also presume whether the capacity of a dc-battery 1 fell from the specified quantity from the 
current value detected by the electrical potential difference and current sensor 9 of a dc-battery 1 . 
[002 1 ] On the other hand, at the time of moderation of the car accompanying estrangement of an 
accelerator 7, braking control of a motor 4 is performed so that damping force may be given to a 
driving wheel 6 apart from brake (with no illustration) actuation. In this braking control, damping 
force can be given to a driving wheel 6 by a motor's 4 driving conversely by the driving wheel 6, and 
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performing regenerative control with a motor 4 at this time. In order that the current produced by the 
regenerative control of a motor 4 may charge a dc-battery 1, when a dc-battery 1 will tend to be in a 
full charge condition and it runs a long downward slope, it becomes impossible to make the current 
by regenerative control absorb with a dc-battery 1 in usual. In such a case, energy can be made to 
consume by carrying out the rotation drive of the generator 2, and rotating an internal combustion 
engine 3 compulsorily with the inverter 10 for generators. By carrying out the motor drive of the 
regeneration current generated with the motor 4, and consuming a generator 2 by this, overcharge of 
a dc-battery 1 can be prevented and damping force can be given continuously. 
[0022] In addition, it is included in the unit U with same inverter 10 for generators and inverter 20 
for transit, and power-source capacitor 1 A which stabilizes the power supplied to these is shared to 
the inverter 10 for generators, and the inverter 20 for transit. Moreover, also with each diodes Dl and 
D2 and the radiator of each transistors Tl and T2, since the timing to which the diode of each 
inverters 10 and 20 and a transistor operate differs, even if it makes it use in common, sufficient heat 
dissipation property is secured and a radiator can be made small. Moreover, power-source capacitor 
1 A does not have to enlarge capacity by common use-ization. The magnitude of the current on which 
power-source capacitor 1 A should absorb the inverter 20 for transit and the inverter 10 for generators 
since the flow of a current is surely an one direction does not change so that the motor drive of the 
generator 2 directly linked with the internal combustion engine 3 when the motor 4 for transit 
generated electricity may be carried out. 

[0023] Next, the control action in the hybrid car of this example which consists of the above 
configuration is explained based on drawing 2 . If starting actuation of an internal combustion engine 
3 is directed by the key switch (it sets to step 101 and is YES), since the inverter 10 for generators 
will be controlled, a generator 2 will energize, it will operate as a motor and an internal combustion 
engine 3 will be driven with a control device 30, an internal combustion engine 3 starts (step 102). If 
an internal combustion engine's 3 engine speed reaches predetermined idle rpm, it will end, and 
energization of the inverter 10 for generators will be in a standby condition, and will be in the 
generation-of-electrical-energy control state which a generator 2 drives by rotation of an internal 
combustion engine 3 (step 103). At the time of an internal combustion engine's 3 actuation, when 
there is no actuation of an accelerator 7, in the (step 104, the vehicle speed of NO) and an 
automobile is 0km, and generation-of-electrical-energy control of step 1 03 is performed at this time. 
[0024] When there is actuation of an accelerator 7, transit control by which the inverter 20 for transit 
is controlled according to actuation of YES) and an accelerator 7 in the (step 104 is performed (step 
105), a motor 4 energizes and it drives, and the rotation is transmitted to a driving wheel 6 through a 
reducer 5, and runs at the rate of arbitration. During transit, when braking by the motor 4 is 
unnecessary, in the (step 106, NO) and step 103 or below are performed repeatedly, and the transit or 
a halt of an accelerator 7 and a brake according to actuation is performed. 

[0025] During transit, a long downward slope is encountered, when braking by the motor 3 is needed 
besides a brake, regenerative control of a motor 4 is performed in the (step 106 by YES) and the 
inverter 20 for transit (step 107), and a throttle is closed about an internal combustion engine 3, and 
the rotational frequency of a rat tail (step 1 08) and an internal combustion engine 3 falls [ an 
inhalation air content ]. Furthermore, the field current of a generator 2 is stopped and the output of a 
generator 2 stops (step 109). Consequently, although the current produced by the regenerative 
control of a motor 4 flows a dc-battery 1, a dc-battery 1 is distinguished based on the detection value 
of the electrical potential difference of a current sensor 9 or a dc-battery 1 in whether it is a full 
charge condition at this time. 

[0026] When a dc-battery 1 is not a full charge, in the (step 110, the electrical potential difference of 
NO) and a dc-battery 1 is low, and since a current is absorbed by the dc-battery 1, all the 
regeneration currents produced with the motor 4 flow to a dc-battery 1 . For this reason, damping 
force can be given to a motor 4 and it becomes the damping force over transit of a car. 
[0027] On the other hand, when a dc-battery 1 is a full charge, generator drive control shown in 
YES) and drawin g 3 in the (step 1 10 is performed (step 111). This generator drive control makes the 
inverter 10 for generators an operating state (step 121), from the regenerative control of a motor 4, 
sets it as the power value which the power generated by regenerative braking was computed [ value ] 
(step 122), and had the output command of the inverter 10 for generators computed (step 123), and 
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consumes the power generated by regenerative braking in a generator 2 as shown in drawing 3 . 
Therefore, since a current flows to a motor 4 since a generator 2 drives an internal combustion 
engine 3 and it is used, and the regeneration current produced with the motor 4 serves as damping 
force to a driving wheel 6, even when a current does not flow to a dc -battery 1, damping force big 
enough can be given. 

[0028] Then, if a key switch is ON (it sets to step 1 12 and is NO), step 1 12 or subsequent ones is 
repeated continuously, when a key switch becomes off, YES) and an internal combustion engine 3 
will be suspended in the (step 112, and control action will be ended. 

[0029] When braking equivalent to engine brake is needed during transit of a car by this example as 
above Can give damping force by passing the regeneration current produced with the motor 4 to a 
dc-battery 1, and when a dc-battery 1 is a full charge By carrying out the inverter drive of the 
generator 2, driving an internal combustion engine 3, and making power consume, the regeneration 
current of a motor 4 can be passed without charging a dc-battery 1 , and the damping force of a car 
can be secured by it. Therefore, even when running a long downward slope etc., sufficient damping 
force equivalent to engine brake can always be secured. 

[0030] Next, the 2nd example of this invention is explained based on drawing 4 and drawing 5 . 
After controlling by the 2nd example by forming the switch (relay) 50 for replacing with the inverter 
1 0 for generators and carrying out the connection change-over of the inverter 20 for transit to a 
generator 2, and changing so that the inverter 20 for transit may be connected to a generator 2 with a 
control device 30 only at the time of an internal combustion engine's 3 starting, it is made to perform 
starting control of an internal combustion engine 3. 

[003 1 ] Hereafter, based on drawing 5 , the control action about starting control of the internal 
combustion engine 3 of the 2nd example is explained. By key switch actuation, if starting is directed, 
it is distinguished whether a shift lever is neutral, and when not neutral, starting control will not be 
performed. In being neutral, in the (step 201, continuously, power-off of YES) and the inverter 10 
for generators is carried out (step 202), and power-off is carried out (step 203), and the inverter 20 
for transit also performs energization of a switch 50 (step 204), and carries out predetermined time 
standby from this energization after that (it sets to step 205 and is NO). If predetermined time passes 
since energization actuation of this switch 50 (it sets to step 205 and is YES), the contact of a switch 
50 will change certainly. 

[0032] Then, if power-on of the inverter 20 for transit is carried out (step 206), since a generator 2 
will drive as a motor with the inverter 20 for transit (step 207), the rotation drive of the internal 
combustion engine 3 is carried out. If an internal combustion engine's 3 rotational frequency Ne by 
which the rotation drive was carried out reaches more than idle rpm ni (it sets to step 208 and is 
YES) and an internal combustion engine 3 starts, power-off of the inverter 20 for transit will be 
carried out (step 209), a switch 50 will be intercepted continuously (step 210), and a generator 2 will 
be again connected only to the inverter 10 for generators. 

[0033] As mentioned above, in the 2nd example, at the time of an internal combustion engine's 3 
starting, since he is trying to energize a generator 2 using the inverter 20 for transit which has a big 
output, in case an internal combustion engine 3 is driven, a big starting torque is secured easily. For 
this reason, since the inverter 10 for generators should just secure current capacity with small extent 
which can drive a generator 2 only in the case of braking of an automobile, a small thing can be used 
for it as compared with the 1st above-mentioned example. Therefore, the large miniaturization of the 
inverter unit which consists of an inverter 10 for generators and an inverter 20 for transit can be 
attained only by carrying out external [ only of the switch 50 ]. 

[0034] The 3rd example of this invention is shown in drawing 6 and drawing 7 . In this example, the 
inverter for generators has formed the switch 50 for replacing with a rectifier 60 and carrying out the 
connection change of the inverter 20 for transit to the generator 2 while it is not formed but forms the 
rectifier 60 which rectifies the output voltage of the inverter 20 for transit and generator 2 for 
energizing a motor 4. Moreover, as shown in drawing 7 , only at the time of an internal combustion 
engine's 3 starting, a control device 30 controls a switch 50 to connect the inverter 20 for transit to a 
generator 2, and performs starting control of an internal combustion engine 3. 

[0035] This passage at the time of an internal combustion engine's 3 starting, an internal combustion 
engine 3 can be put into operation at this example by changing a switch 50 and driving a generator 2 
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with the inverter 20 for transit. Moreover, since the inverter 20 for transit has the large output, the 
big starting torque for driving an internal combustion engine 3 can secure it easily. Thus, only by 
carrying out external [ only of the switch 50 ], since an internal combustion engine's 3 starting can be 
performed without forming a starter and the inverter for generators, the miniaturization of equipment 
can be attained. 

[0036] The 4th example of this invention is shown in drawing 8 . In drawing 8 , the position 
transducer with which 14 detects the rotation location of the rotator of a generator 2, and 15 are 
current detectors which detect the phase current of a generator 2. A control device 30 passes a 
predetermined current in the predetermined coil of a generator 2 by carrying out the sequential drive 
of the transistor T of the inverter 1 0 for generators according to the signal of a position transducer 1 4 
like the above-mentioned example. Moreover, by carrying out the sequential drive of the transistor T 
according to the signal of a position transducer 14 at the time of halt control of an internal ' 
combustion engine 3, a predetermined current is passed in the predetermined coil of a generator 2, 
pressure-up regenerative-braking control or plugging control is performed, and damping force is 
generated to an internal combustion engine 3. 

[0037] Hereafter, based on drawing 9 , actuation of the pressure-up regenerative-braking control at 
the time of halt control of the internal combustion engine 3 of the 4th example is explained, the case 
where an operator's key stroke is judged and an ignition key is ON — (— step 410 — setting — NO) ~ 
a generating mode is continued as it is. If an ignition key is turned OFF (it sets to step 410 and is 
YES), a control unit 30 will perform a fuel cut or an ignition cut, and an internal combustion engine 
3 will be stopped (step 420). 

[0038] Then, braking control of the internal combustion engine 3 with a generator 2 is performed. 
The control circuit 30 which impresses a predetermined electrical potential difference to the field 
winding of a generator 2 first, and controls a sink (step 430), next the inverter 10 for generators by 
braking control for field current is set to pressure-up regenerative-control mode (step 440), and the 
inverter 10 for generators is started (step 450). Consequently, an internal combustion engine 3 is 
braked by the generator 2, and a rotational frequency falls promptly. It stands by until it becomes 
NO) and below the predetermined value (predetermined rotational frequency) na in the (step 460, 
when an internal combustion engine's 3 rotational frequency Ne is larger than the predetermined 
value (predetermined rotational frequency) na. 

[0039] If an internal combustion engine's 3 rotational frequency Ne becomes below the 
predetermined value (predetermined rotational frequency) na (it sets to step 460 and is YES), it will 
judge with a halt of an internal combustion engine 3, applied voltage to a field winding will be 
turned OFF, field current will be stopped (step 470), the inverter 10 for generators will be suspended 
(step 480), and braking control will be ended. 

[0040] Next, actuation of the inverter 1 0 for generators in the braking control in the above- 
mentioned steps 430-450 is explained based on drawing 10 . This braking control is based on the 
position signal of the position transducer 14 which consists of a magnetic pole sensor, and the 
detection current value by the current detector 1 5 which consists of a current sensor, and is 
performed by making the transistor T of the inverter 10 for generators turn on and turn off. Here, the 
location of the rotator of the generator 2 detected based on the position signal of a position 
transducer 14 makes an example the case where it is in the location which passes the current by back 
EMF, and explains to U phase-winding 2U and W phase-winding 2W. 

[0041] When the generator 2 is rotating and it is in the location whose rotator is 120 degrees, it is 
made to connect with ON too hastily by carrying out Transistor Tu like drawing 10 (a). Since the 
closed circuit which passes the short-circuit current by back EMF of each coil is formed through 
Diode D (- W) by this, braking of a generator 2 is performed and electromagnetic energy is 
accumulated by this closed circuit. If the short-circuit current value detected with the current detector 
1 5 rises to a predetermined current value, Transistor Tu will be turned OFF like drawing 10 (b). 
Consequently, a current flows [ a short-circuit current ] to a dc-battery 1 through Diodes D (+U) and 
D (- W) by a dc-battery 1 is charged, and it is repeated successively. 

[0042] Furthermore, the transistor which will operate if a rotator rotates, and the coil which passes a 
short-circuit current change, and the above actuation is performed similarly henceforth repeatedly. 
Since it is proportional to the rotational speed of a generator 2, if a rotational frequency falls, back 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 8/27/2007 



JP,08-079914,A [DETAILED DESCRIPTION] 



Page 8 of 8 



EMF will stop occurring and braking control will stop automatically back EMF generated in the coil 
of a generator 2. In this example, if the rotational frequency of a generator 2 falls, since a generator 2 
cannot be reversed since braking control finishes automatically and a dc-battery 1 can be charged, 
energy can be used effectively. An internal combustion engine's 3 rotational frequency can fall 
promptly, and can make it stop by performing the above braking control, for a short time, as shown 
in drawing 1 1 . Although the position transducer was used for the example of drawing 8 , it may 
perform location detection by the back EMF detector. 

[0043] Although the above-mentioned example showed what performs pressure-up regenerative 
braking in a control unit 30 at the time of a halt of an internal combustion engine 3, energization 
control of the inverter 10 for generators may be carried out so that the running torque which carries 
out inverse rotation to a generator 2 may be generated. In this case, it is necessary to control but so 
that an internal combustion engine 3 does not reverse, and a generator 2 stops certainly, and since the 
running torque of inverse rotation does not fall also after a rotational frequency falls, an internal 
combustion engine's 3 damping torque does not fall. Therefore, an internal combustion engine 3 can 
be stopped more early. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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UJBt&SftacifciCfclK -<0B#, «ft«4UJ:o-C|g 
- ti-ioT, SEt&*& 6 tC#L TAJIKS: 

9- x. * c t z> o Hi&$s 4 o m^ftumr jc i o x £ c 
Jinr-eti^T-u i *5fe*-r*fc«>, /^r 

U 1 rt*«jfe*:|*8U-fc i) *f < , «ir»T0****r*-A 

l±, 5kWSkm4 1 0HJ:oT»««2«rllHEIE 

»$*TI*J«S«H3 *»WWUHIES*4itt=J: 0, 

itnctci*), /(7T'j i <DMitmz Kill t;i 

[0022] i o tmm-i 

>/<-? 2 o to., iwi— <7)^j^> huua*fii ftr±j 

^uit i otmm^ 

2 0tCitfflLTv>* o ifc, #Ht-KDL D 2 
i^h7>v*X?Tl, T 2 OMfJCovvtt, # 
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-f 10,2 0 0*^ b'iSXV'Yy >-y ^9 

MkmF&zm&zti. ifc!»»4:/UHK-*-* - l- a f -t-£ 

<1-*#3?* f fcv\, *fffflw*»*4 3*'56«+ft(f 

i*j«fc«H3Uii[«ii$^»*«2 zmmmmm-rzi:^ 
mimi 2 o ti&iiffl^>^*-? i o l 

li, •JZ-1-"m'«tLC0jrLft7b ? -y3fS]-C-**^*, m?j£=r>-r> 
70 [0 0 2 3] W±O^fi5c7i^^*^»CTC0^-f 

7u v v&mm-&if2>Mimm'zz. 112 u&o*v>-ci& 

J£^£ft&L UfyflOiavTYES) , WW 
^«3 OUioT^Wffll' 1 0 ft 

T, 56«1»2 3&*att$ftT««i1flefc LTft»LTrt«« 
H3*l!fttSfc*, rt**«M 3 7 7- 

102), rt««H3 0HIKft* , »f3eOT>f K*EHE» 

««ub fc * o > rt«s«iw 3 «t ot^ii 2 Ane 
20 m $ ft*f&m*«ffli«iB tfti (^f7^io3) .rti 

^p*5 3 of^i&i^tc, 7 * -t ;u 7 otwt*** v>*^uii 
(xf7 7i0 4t:iJv>-rNO) , s^o k 

rnt'it), ;ot^f771 0 3 a>$HKWHiP£ff i 
[0 0 2 4] 7^-fc^7 0^^75 ? ^**|^tCli (Xf'? 

y 1 0 4 ICiJ^TYE S) , T?-t)l<7<DmmzfcCX 

mm 4>'<-*2o mm $ fi^mwim^rt^nx 

(Xf77'10 5) , «»«4* t a«$ftTffi«$ft, 

■eoisHK7i ? iSi$i«5 *frLxmM*§i6^fcm,ztix, a 

Ig.O&fcxmi-fZo «»«4UJ:**IJ»75* 
jo *5S*v»»-fruti (Xr77l06i:fe^tNO) , x 
777103 JJJ.»* f » •) il L^ff^ft, 7 ^ -t ;i/ 7 H J: 
7b- (D&mzm L fcjfefT* * ^t±^lL iff 1 o 
[0 0 2 5] Jfeff + U, ft^T^tCjfiSLT, 71/- 

(Xf7 7l 0 6 Ci3V>TYES) , ^fffl-f 
2 0 U«torm»^4 0|l*SlJll^T*>ft Uf77l 
0 7) , «ri3i:ov>t(ixn7hWit: 
"bftT, ®A^*7i^«bft Uf77l 0 8) , 

40 «*«ffjhSftT«»«2 0ffi**«f|tJh-r* (XT771 
0 9) o mM4cr;[pl^|lH^n-«toT^L/c 
f-'J 1 ^ruft*75 5 \ CCOL^, A'7f')H ! 

ffiftW.Vmfr&frtf. KSE-fc >^ 9 ^/x' y 7- 'J 1 OSff 

[0 0 2 6] /<yf-'J l^«-C4v>*ti:iJ (Xf 
771 10CiJV>TNO) , /t?fU l<75mEE7) ? f6:< , 
iI?5 ! A-7r'J 1 tl(RJR$*t*)t*, «»«4-efeU-fe 

@4iaiit'<T/<» r- 'J i us£ft&o cntztb, mm 

«4 t:^L-CftUift^«r#x.*^t3i ? -e^, «o^fi- 

50 ft-tzmmfjtbZo 
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[0 0 2 7 ] --ft, /<7f'J l3S*»**0»^UIi U 
VI. 1 0 UfcuTYE S) , g| 3 U^t-f MDSCtt 

«PH8P7&«tf*>n-5 {*?"j-f\ i i) c ^o%«imi2n<tu 

HP**, H3l-^-*-fc#»K %««ffl'f l 0*ft 

i«!CL (XfyVni) « mMWUOIsl&INIlia' 

122), ^Wffl -f^-no ow^it^&jfaj $ 

iLfcSt»«UK5cLT Ur7fl2 3) , E^WttU 

J:o-cfttLfct*t»l*2 Uis^TmSi-* 4^ u 

•t&o iot, «ft«|4-C^i:felHl^«SS£Ji, ISTO2 

&\*imm$3 zmwrfzfztbizmfrtizfzft, mum 
izummmti, mm& 6 an Lxmrnntzztzft, 

[0 0 2 8] *<Dtk, *-*>f vf-&*>-Ci>tUi (X 
f-y "/I 1 2 Ui5V>TNO) , tILT^fv7'l 1 2 

l± Uf7 7*l 1 2tIiJV^TYES) , 

[0 0 2 9] JiLtO £ H I) , *flifefia|T-<4, IPjOjfeff 
i:x > 5/ > -r b - * izftM -r * Wft*^* U 4ofc» 

Trt*»*« 3 £SEf& LTI***»*« :ti:io 
T, /<y t 'J 1 *«tt* i k 4 < AB^fX 

tictm*, tot, ftv»T«j«*f*jfe^fi-* 

[0 0 3 0] 13 4, @5i:io\>T, :£§£E«0^ 

2«tt«t»J«i-*o f&2»0iK-<4, »m«flH»< 
( 1 OUftxTjfefrflW 2 0 *9kW&2~4k 

*i»*-r4fcft«)HH» C; U-) 5 0 SrKttT, (MIDI 
0HJ:oTrt««ia3OttttB»O*l=56ffffl'f > 

? 2 o »«««2 u««-r* «t n Kwmz.mm 
ixfrh nmmrn 3 om>um ? x o k l -c v> & 0 

[0 0 3 1 ] tJLT, @5i:i^>t, ^2»0UOM 

«n 3 otaum o v » x <DMW®ft % mw-r z> , * - 

ftv^Ctt, (4frfc*ifcv» 0 n^-h^^O 

*&U«4 (Xf7^2 0 1i:tVCYES) , 

>f 1 075 5 VN"7-^7^n (^77^2 0 2 ), 

mttxffifmj y>*-*2 o t'<7-*-7$;n (xt- ? 

72 0 3) , 5 OOjimSrfi^ (Xr7 

7-2 0 4) , ZVMMfrb. BfJ&«fH^«i-* (Afv 
•7*2 0 5C4sv>TNO) o ;«HBI55 0oat»^ 
"b^B#W«il-r^ t UT7 72 0 5 UJ3V>TYE 

s) , mm&s ov>®*mmizw 
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[0 0 3 2] mm<<>>*-* 2 0*/<7-* 

(^f 77*2 0 6) , fti2^!flO 
2 0C ±oT«ftK8fc LTIE»$*L4fc* (^f 

•yy2 0 7) , nmms-hmmmzixZo mmm 

JJl±i:aLT Ur77 , 2 0 8Ci3^tYES) , 1*1** 

«h 3 a fc , mm ^>a-?2o^7-* 

7MtT (Xf772 0 9) , «ltT|JJffl»5 OT&iJgBf 

^tix Uf7 72 io) , mKs&*«8 2 imm.mm<< 
io >A-^ioi:o*gasn4. 

[0 0 3 3] ttiwiTi:, ^2tlWC(i, fiiM 

2 0*fflfflLT»*«2 J: TULT^fcfc 

ft, 3 fcKHH-SHRU, h 

JH^*ffi$*t4 0 ISttHSBH l o 

t±, g«b*aflUlftoiKo*i::%tttt2 *I?»T?&&I1« 
W/h * 4 «jJE#* * £ «t T* «t v» ft , ±Eo « 

1 **(El5iJ t JtIS L t v /hfflo 4 <n % m ^ * C t tfX # 
^.o lot, wmi?5 ow*tnwti-*«it-c, 

20 HRHM l 0 i ffl -f 2 0 

4-5^ y hn-kttZ'hmitim&zt&X' 

[0 0 3 4] m 6, ll7(:$»i3tlW^to 

r, W»1S4 *«tt-f*fc*Oj£fi 1 ffl<f w<-*2 0 i: 

tie, jM»2i:»LT, 1«H6 OCftx-tTUfS-f 
^ 2 0 **«H»#iLi-4fc*05IIH»5 0 *R»t 

30 mma 3 ^tfffl -f no 

«2U*fiti-*J:^UBI!fB»5 0 4:WJ«iL, «M3 
[0 0 3 5] COfcfclK **ffitfl|-CNd\ «M3«) 

2 ot:i 0%*HR2 4rB»i**ii:-C, «M3^fe 
ftt4Ct^-CHo TfetTffl-f >/<-^ 2 0(4, 

IgBO'Mtfb «: EI * £ fc /4 ? -C § * o 
[0 0 3 6] 0 8U*f6WO«4Olt*6WI«r^i-o 18 
lC*v>T, 1 4li»W2 0H1E?0@|Ett1t4:=lftttJi- 
SfitttftffiS, 1 5 {±%«^? 2 0««SlES:«m-r*Siil£ 
«tfllS-C**o W«««3 0 14, ±!20«faJi:|il«yc 
f£g^ffiSfl 4 0'B#H(&C-Clfe«1«ffl'f 1 0 

3<nw±.ummz, fig^m#i 4w:je;.i:t^7 

50 >y'X*T«rJ0l#dEtt-r&-i:UJ:o-C\ |&«« 2 oBf 
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JHiBfS&OWaEtatLT, #Elal&ttl!H>iliiJtfP fc 
L < lijJMgWI»W|ip4:fl oTrt««H 3 CJtLTWfl* 

[0 0 3 7] J^T> HI9 lC^O*v>T, ^4^Jfe(?ljO|^^ 

* >W*^t;i± (Xt7 7"4 1 0U±JV>TNO) , 

SitSfc (Xfy^ 1 OUfcvtYES) , flfflfflglK 

3 o iz l <o BMJ: y h i fciijfts/c* v h £fr o T, tom 

man 3 zw±mtz> ut? 7-420) . 

[0 0 3 8] CI Of! |§mit 2 U «fc £ P3» 3 Oftljffr 

UBf ^omffi 4- WIN L T JMK** Sr SE L (XT77-4 3 
0) , IMMWH>/<-*l 0*MflP'f&«lfP[g| 

SS 3 0*#fflg&«lfll*- KU-tf h L (X-f-y V4 4 
0) , »*«JlH'>/<-* 1 0*fi«3-*4 Uf-yT- 

4 5 0) o C<7)$S*, l*J««HB3**»**2tIJ:oT«l 

ftN e **BfJtffl (9f%B4Eft) n a £ •) ±# v^^tcii 
(Xf7y4 6 0i:ii>TNO) , SfSfeflt (^f5E@g 

ft) naWTC^Sit-fiti. 
[0 0 3 9] ft&ftN 3 cQ@$z;ifcN e rtWSeffi (flfJE® 
naWKi^i (Xf 77*4 6 0i:fc^tYE 

s) , rt«s«iw3«offihtws6L, *»*»^wen*D« 

0) , S&WlflWK 1 0 SrflMkL Ut^4 8 

0) , MftM» i £r*Fr-*-<&o 

[0 0 4 0] ±feo^T-yT*4 3 0-4 5 01:* 

*7i»<bjfc*ia««fcm«i 4 1 , *ae-t>^*» 

<b 4 *«SE«ia« 1 5 t- «t JfttllSMti:Io\>t, 
$«cti:,totff7. ::-cii, tttttti*i4o 

rt r , Uffi#i»2Ui:Wffl*«l2WUi!»ieW*(:J:*ttSlE 

[0 0 4 1 ] !6«1»27j f E|EL-CV>-C|5HE : F-**l 2 0° 
ofl:BU**fc£, HI 0 (a) OJ:tI:, hv>v'x 

K J: * ffiftVsE * Sti" H 0 BM* * * - K D 

(-w) ijtLxm&$ti&fc*>. &m®2 omwitffT 
ms&tfcms 1 5 -etfeto $ *i* mBacttJOTftgrniMi t 

T*±#-r£i:, HI 1 0 (b) OJ^tc, h7>->'**T 
0, ¥ -i ~% — K D (+U) , D (-W) ^Uy<7f 
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[ 0 0 4 2 ] EteWBHE+^tflfWi-* h7 

> v * * t H»*»*»i-**J& , W *) #fr *K tttt, IBI 

*«*g*2lti, l&««2 OEKRiSSUJtCT 

fc*, %«ns2 7j*a*K-r*wt***<. />*7r'j 

1 co ft « * fir "7 C fc &X 1 £ Z> tz tb , -x. 7, ;u -r & *r3b UiS 

Ell 1 U^tiTi:, rtM^SOiair.Wii^^Ufg: 
TLf, E18<o^Jfe 

[0 0 4 3] ±iB*itfflI"ett, rtMM 3 <nw±MK, 
mnmw.z oi-±jv>t, #jEia^.$u»s:^f 

««1S2Uii£IHE$-tt*lal«5h;u^S:»fei-*J: 

tusmmwh i ozmmmmL-ci* z 

tot*&iz 14 , 3 **iSt<e L&v* ± ■? f&VHI 2 

j4 ? ©T L T ^ <b i , m m U<» Ial If. h ru t ^*(ST L & v » 

[H3] ^:|SWOltiS1«Ol6«1«EJ»»J»*ttWi-*fe 
JO M7n-ft- ht$>4 0 

[114] ^^<7>^2^iM^S:^-rvV-X^/N'f -r 

[us] *§m<r>%2mmvnmm%<ni&®mm<r>ft 

[H6] *f&W?)» 3 ^iMt^tv ') - X^wm^ 7* 

u -y Ka»mw«i»*sr^-r«i&ia»ia"e*4« 

[09 7] *56M^»3ltifeffilort«R«MOS&«i»l1ipoft 
40 'J y KS»¥WWffll^«r^-t«"&iaKll|-C**o 

[HI 0] *&W<D%4mt&M<?>imZ®.WirZtzib<r> 

[din *mR<r>%*mmm^im*mm-tz>tz#><F> 

1 A7f'J 

ia m?^^>T'>-9- 
50 2 ^mn? 
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